Relative stoichiometry in ribosomal proteins in HeLa cell nucleoli.
Total protein was released from isolated HeLa cell nucleoli by guanidine hydrochloride, purified by cesium chloride density gradient centrifugation, and analyzed by two-dimensional polyacrylamide gel electrophoresis. Conditions of electrophoresis restricted attention to proteins that are positively charged at pH 8.6. Most of the major nucleolar protein spots co-electrophoresed with ribosomal proteins; the majority of ribosomal proteins from both the large and small ribosomal subunits were represented. Several proteins found in association with polysomes but not on ribosomal subunits and several proteins unique to the nucleolus were also identified in these nucleolar protein patterns. In order to determine whether the ribosomal proteins found in the nucleolus represented sizable pools of ribosomal proteins, or merely ribosomal proteins contained in the preribosomal particles, [35S]methionine-labeled nucleoli were mixed with [3H]methionine-labeled polysomes. From analysis of isotopic ratios in individual protein spots it was possible to determine the stoidchiometry of individual ribosomal proteins in the nucleolus relative to their complement on cytoplasmic ribosomes. All but a few proteins exhibited relative nucleolar stoichiometry values of approximately one, indicating that there are not significant pools of most ribosomal proteins in isolated nucleoli.